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Background

A key priority of the United States Patent and Trademark Office (USPTO) is to maintain

Executive Summary

United States leadership in innovation, especially in emerging technologies, including
artificial intelligence (Al). To further this goal, the USPTO has been actively gaging with
the innovation community and experts in Al to promote theunderstanding andreliability of
intellectual property (IP) rights in relation to Al technology. Additionally, the USPTO is
working to ensure that appropriate IP incentives are in placeto encourage further
innovation in and around this critical area. To this end, in January 2019, the USPTO held an

Al IP policy conference, one of the first of its kind. The conference featured IP specialists from

around the world and included panel discus®ns on patents, trade secrets, copyrights,
trademarks, IP enforcement, global perspectives, and the economics of IP protection ofAl.

Category of Responses to Aug. 27,
2019 RFC (Patents)

Foreign patent offices

Bar associations

Trade associations/Advocacy groups
Companies

Academia

Law firms (submitted as firm)

Practitioners (other than firm or
academia submissions)

Individuals (not in other categories)

Total

Table 1

No.

of

submissions

2

9
13
13
13

2
14

33
99

Building on the momentum of those
discussions, on August 27, 2019, the
USPTO issued a request for comments
(RFC) on patenting Al inventions. The
RFC sought feedback from our
stakeholders on a variety of patent policy
EOOOAON OOAE AO
inventorship and ownership, eligibility,
disclosure, and the level of ordinary skill
in the art. The comment period closed on
November 8, 2019. The USPTO received
99 comments from a wide range of
stakeholders, including individuals,
associations, corporations, and foreign IP
offices. (See Table 1.

1 The full recordings of the conference may be viewed dtttps://www.uspto.gov/about -us/events/artificial -
intelligence-intellectual -property -policy-considerations.
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On October 30, 2019, the USPTO issue Category of Responses to Oct. 30, 2019 No. of
a second RFC related to the impact of Al RFC (other IP) submissions

on other IP policy areas, including L

) Bar associations 3
copyrights,  trademarks, database
protections, and trade secret law. The Trade associations/Advocacy groups 28
comment period for the second RFC| companies 15
closed on January 102020. The USPTO ,

. . Academia 12
received 98 comments from a wide
range of stakeholders, including  Practitioners 9
'nd“”dua_ls’ associations, and Individuals (not in other categories) 31
corporations. (See Table 2.)

Total 98
Table 2

Report and Public Comment Themes

Following the conclusion of the comment periods, a team of experts assembled from across
the USPTO to examine the responses and generate the following report. The reportis divided
into two parts. Part | focuses on the first RFC solicitation dedicated toagenting of artificial
intelligence technologies and provides Al context, legal background, and public comment
synthesis, as appropriate, for each of the patent RFC questions. Part Il folloesssimilar
format for the second IP RFC solicitation dedicated tmon-patent intellectual property
protections for artificial intelligence technologies, such as trademark, copyrightind trade
secret.

From the synthesis of the public comments, a number of themes emerged:

General Themes

1 Many comments addressed the fadhat Al has no universally recognized definition.
Due to the wideranging definitions of the term, often comments urged cautionvith
respect tospecific IP policymaking in relation to Al.

1 The majority of public commenters, while not offering definitions of Al, agreed that
OEA AOOOAT O OOAOA 1T &£/ OEA AOO EO 1 EI EOAA
performindividual tasks in well-defined domains (e.g., image recognition, transtian,
etc.). The majority viewed the concept of artificial general intelligence (AGY
intelligence akin to that possessed by humankind and beyondas merely a
theoretical possibility that could arise in a distant future.

1 Based on the majority view that AGhas not yet arrived, the majority of comments
suggested that current Al could neither invent nor author without human
intervention. The comments suggested that human beings remain integral to the



operation of Al, and this is an important consideration irevaluating whether IP law
needs modification in view ofthe current state ofAl technology.

1 Across all IP topics, a majority of public commenters expressed a general sense that
the existing U.S. intellectual property laws are calibrated correctly to adéss the
evolution of Al. However, ommenters appearsplit as to whether any new classes of
IP rights would be beneficial to ensure a more robust IP system.

Patent Themes

1 A majority of commenters agreed that Al is viewed best as a subset of computer
implemented inventions. Therefore, this majority felt that currentUSPTOguidance,
especially on patent subject matter eligibility and disclosure of computer
implemented inventions, is equipped to handle advances in Al. However, some
commenters stressed that it may be difficult to enable (i.e., teach the public to make
and use) certain Al inventions, as required by 35 U.S.C. 8 112(a), and offered the topic
for further exploration by the USPTO.

1 Most public commenters agreed that the growing ubiquity of Al would affect how the

5304/ AT A AT 6OOO x1 O A AOOAOO OEA 1ACAI EU

| OAET AOU OEEI1T ET OEA AOOho OEienafwhéhed AAOA
a patent right should issue.

T 7EEITA 11 1 AET OEOU AT Al AGAAA AOT OT A 1')60
knowledge known at the time a patent application is filed), a number of issues were
referred to the USPTO for further considerationincluding that Al may generate a
proliferation of prior art amounting to a never before seen volumand the ensuing
difficulty in finding relevantprior art in view of the increased volume

Other IP Themes

1 Again, while a majority of commenters stated thacurrent IP laws are calibrated
correctly in the copyright, trademarks, trade secrets, and data fields, many agreed
that existing commercial law principles might adequately fill any gaps left by IP law
in the wake of advances in Al (e.g., contract law).

1 Specifically on trademarks, most commenters agreed that Al would improve
efficiency of examinationof trademark applications. Although this sentiment was also
generally shared in regard to patent examination.

f Many comments expressed thatE A OOA 1T £ AT PUOECEOAA 1 AOAO

violate the reproduction right of a copyright owner under 17 U.S.C. 8106(1), and that
this use may or may not be a noinfringing fair use.



1 Most commenters found that existingfair use law does not requiremodification, as
fair use is a flexible doctrine and is capable of adapting to the use of copyrighted
works in the context of Al.

1 The topics of trade secrets and data issues generated an expansive range of
comments, touching on issues of bias, transparewm, privacy, and debates over
whether advances in Al warrant asui generislP system for data rights.

The USPTQwill use this report to focus issues for continued exploration obther measures

it may take to bolster the understanding and reliability of IP rights for emerging
technologies, such as Al. These steps may include further engagement with the public,
additional guidance for stakeholders, and continued training for examiners on emerging
technologies.

Disclaimer: 4 EA 5304/ ADPDOAAEAOAO OEA DbOAI EAGO AEAAAA
Al technology. The agency has considered all the comments and has included a summary of the
comments in  this report. The full comments may be viewed at
https://www.uspto.gov/initiatives/artificial _-intelligence. The views, thoughts, and opinions
expressed in the comments do not necessarily state or reflect those of the USPTO, the
administration, or any otler federal government entity. Reference herein to a comment made

by any specific entity does not constitute or imply its endorsement, recommendation, or
favoring by the USPTO, the administration, or any other federal government entity.
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PART I? Responses tothe RFC a Patenting Artificial Intelligence Inventions
issued on August 27, 2019

A summary of the comments received in response to theFCon Paknting Al Inventions
iIssued on August 27, 2019is included below, organized bythe question appearingin the
RFC Commenters includedforeign patent offices, bar associations, industry associations,
academia, and various stakeholders, both national and internationaRepresentatives from
electronics, software, automobile, medical, and pharmaceutical industries responded to the
RFC.

1. What are elements of an Al invention? For example: The problem to be addressed
(e.qg., application of Al); the structure of the database on which the Al will be
trained and w ill act; the training of the algorithm on the data; the algorithm
itself; the results of the Al invention through an automated process; the
policies/weights to be applied to the data that affects the outcome of the results;
and/or other elements.

This question soughtto identify broadly the elements of anAl invention that may be subject
to patentability.

Amongthe responsesfour common answers arose

(1) The various elements disclosed in the question constitute a neaxclusive list of
elements of anAl invention 2

(2) Al can be understood as computer functionality that mimics cognitive functions
associated with the human mind (e.g., the ability to learr?

(3) Alinventions can be categorized (in no particular order) as follows:

(a) inventions that embody an advance in the field of Al (e.g., a new neural
network structure of an improved machine learning(ML) model or algorithm)

(b) inventions that apply Al (to a field other than Al}

2Response from AIPPI, at Response from EPSON, at 2; Response from IBM (Nov. 8, 2019),
at 2; Response from JEITA, at 2.

3 Response from IBM (Nov. 8, 2019), at 2; Response from Juniper Networks, at 1; Response
from Schwegman Lundberg & Woessner, P. A, at 1.

4 Response from CCIA1st Response), at 1; Response from Ericsson, at 2; Response from
Internet Association, High Tech Inventors Alliance, the Software and Information Industry
Association, and ACT, at 9; Response from IPO (Nov. 11, 2019), at 3; Response from JPAA, at
1-2; Respnse from Siemens, at-R; Response from AIPPI Japan, atZ Response from JPMA,

at 1-2; Response fromJPQat 1; Response from Merck, at 2.

1



(c) inventions that may beproduced by Al itsdf >

(4) Undue effort should not be expended on defining Al, which is dynamic ardll be
subject to fundamental change in the coming yeass.

2. What are the different ways that a natural person can contribute to conception
of an Al invention and be eligible to be a named inventor? For example: Designing
the algorithm and/or weighting adaptations; structuring the data on which the
algorithm runs; running the Al algorithm on the data and obtaining the results.

As with other fields of technology, thedevelopment of Al may present many opportunities

for invention. For example, designing an Al algorithm, implementing particular hardware to

enhance an Al algorithm, oapplying methods of preparing inputs to an Al algorithm may

present patentconsiderations. Many innovators mayalsobe involved in the development of

an Al systemProvided with the potential range of innovation and the possibility that more

than one person may be involved in the development of an Al system, the law requires that

a determination be made as to who hadegally contributed to the conception of an Al

invention and canbe named as an inventor

35USCs pnn AAEET AO OET OAT O1 06 AO OOEA EIT AEOEAGOG
collectively who invented orAEOAT OAOAA OEA OOAEAARordove®BAO 1 £
U.S.C. 8§ 116 provides that an invention may be made by two or more persons jointly even

OEl OCE Ojpq OEAU AEA 110 PEUOGEAAIT U xi1 OE O CA
the same type or amount of contribution, or (3) each did not make a contribution to the
OOAEAAO I AOOAO 1T &# AOGAOU Al AEi 1T &£ OEA PAOAT 080

4EA &AAAOAT #EOAOEO EAO I AAA AT AAO OEAD OAIlI1
Conception requires an inventor to have a spafic solution to a problem rather than a

general goalforsuccesg# 1 1 AAPOET 1T EO AET EOEAA OI 11U xEAI
OEA ET OAT 01 060 T ETA OEAO 111U 1T OAET AOU OEEI I
practice, without extensiveOA OAAOAE 1T O AWEIAIaDI ioAd aGonOrivéniors 6

one must: @1) contribute in some significant manner to the conception or reduction to

practice of the invention, (2) make a contribution to the claimed invention that is not

5 3a-3c: Response from CCIA (1st Response), at 1; Response from Ericsson, at 2; Response
from FICPI, at 23; Response from Internet Association, High Tech Inventors Alliance, the
Software and Information Industry Association, and ACT, at-20; Response from IPO (Nov.
11, 2019), at 3; Response from JPAA, a2] Response from Siemens, ata.

6 Response from Erisson, at 2; Response from EPSON, at 2; Response from Novartis, at 3;
Response from NSIP Law, at 4; Response from Schwegman Lundberg & Woessner, at 3.
735U.S.C. § 100 (2018).

8 Burroughs Wellcome Co. v. Barr Labs., .Jr0 F.3d 1223, 122728 (Fed. Cir.

1994) (citations omitted); see alsdn re Verhoef 888 F.3d 1362, 1366 (Fed. Cir. 2018).

91d.
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insignificant in quality, when that contribution is measured against the dimension of the full
invention, and (3) do more than merely explain to the real inventors welknown concepts
and/or the current state of the artoi!

The vast majority of public commeners assertedthat current inventorship law is equipped
to handle inventorship of Al technologies!? One commenterwent as farasto state that
OOEAOA EO 11 OOCATAU O OAOEOA B3M™ank ofithese x EOE
commenters suggested that assessment of concepti®hould be factspecific, asin the

analysis done todayt4 For example one commenterstressed that there are different ways in

which a natural person may contribute to the conception of an irention and that each

AT T OOEAOQOGEI T OOET Ol Ay-cAsBA badiHAAOA GDA OEMRrelhtel A A OR A A
view was that a data scientist carrying out the task of building and testing ase of an Al
technologyinvention is doing nothing more than reducing the invention to practicel® In the

words of onecommenter,OOOT T ET C ¢+ AT Y ) Al Ci OEOEI 1 OEA
Ol 1 EEAT U OF NOAITEZAU AO A Al 1 OOEAOOETT ¢ O1T ATl

—_—)

3. Do current patent laws and regulations regarding inventorship need to be
revised to take into account inventions where an entity or entities other than a
natural person contributed to the conception of an invention?

Al provides unique policy considerations stemming from its potential for autonomous
creation. Present Al echnology appears to bewithin the realm of narrow, application-
specific objectivesbut the notion of artificial general intelligence(AG)? intelligence akin to

111n re Verhoef 888 F.3d atl366 (Fed. Cir. 2018)

12See, e 2AODPT 1T OA A&OT T Yo/ j.108 pph cmpwqh AO 1

natural person contributes to the conception of an Afelated invention versus any other

EECEI U OAAET EAAIT EEAI A8s8doqn 2A0PT 1 OA moddi .1 00

ET OEA OAI A xAU AO &£ O 1T OEAO EETAO 1T £ EIT O6A1 OFE

13 Response from IBM (Nov. 8, 2019), at See alsdResponse from SIIA (Nov. 8, 2019), at 5

(indicating that the USPTO has all the tools it needs under the current statutory framework).

14 See, @., Response from AAIH, at 3 (suggesting that current law is a fesgecific analysis);

Response from BPLA, at-3 (noting that the use of Al in the inventive process does not

negate inventorship by a natural person); Response from FICPI, at 3 (noting tfect-specific

nature of the inquiry).

15 Response from AIPLA (Nov. 8, 2019), at 3ee alsResponse fromIEElE 3! h A0 1 | O¢

ways that a natural person can contribute to conception of an Al invention are either the

same as or analogous to the ways that natural person can contribute to conception of an

invention in computer-E1 1 AT AT OAA OAAETT I T cueaqn 2A0DPT 1 OA

1)y ET OAT OET 1T O OEOA O1I Ai 1 AAPOGEI T OAAPAT Afr OY 1

16 See, e.gResponse fron Maughan, at 2.

17 Response from ABA IPL (Nov. 8, 2019), at 14ee alsdResponse from Edward Ryan, at 2

j OTTA OET OIA 1106 AA AAT A Ol OEIiPIU DPDOOE A AO

AOT I 2& 35.9h AO p j OOEI Pl U dofftdiningréesQits @y Aot | ) Al

AT 1T OOEOOOA A TAATET CcAEOIT U AOAAGEOA 1T O ET OAT OE
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that possessed by humankind and beyorwd is worthy of consideration. Thus, the instant
guestionalso contemplates a future state in whictthe capability of Al to invent approaches
or exceedgthat of human intelligence.

As previously discussed under question two, conception is the formation in the mind of the

inventor of a definite and permanent ideaof the complete and operative inventionAs stated

above,a OET OAT O1 06 EO AA £E ihdiAdividlulal ogifba jolhE8ehtib® o p Tt T
the individuals collectively who invented or discovered the subject matter of the

ET OAT1OHIE B5abthe United States Codés replete with languageindicating that the

inventor of a patent application must be a natural persoriFor example, 35 U.S.€.101 states

MWhoever invents or discovers any new and useful process, machine, manufacture, or
composition of matter 8 may obtain a patent therefore, subject to the conditions and
OANOGEOAI AT OO0 1 £ OEE®7@H QU M0 6f ANAB B AOREDD xAEAMORAGA C
being a human being a natural personi®" U OEA OOA 1T £ OxEI AOAOhS®G
protection to inventions and discoveries by natural persons

35 U.S.C§ 115 providesadditional clarification that the inventor must be a natural person

That is, § 115 usespronouns specific to natural persons OEE|I OA1 £6 Awhén OEAOO
OAEAOOETI ¢ O OEA OET AEOEA Odbednhe origirial indeAtdr BrAOA O EE
original joint inventor of a claimed invention in the application2® and states that the invenor

xET AGAAOOAO AT 1T AOE 1 O #AKAdtAerddenlnerolsOed AA A
DAOAT O OOAOOOAO OEAO OA maAIRe USHTS OrtidrstaBdin@dtthedT O A O
patent statutes and the Federal Circuit case law concerninfe concep that inventorship

requir esthat an inventor must be a natural person is reflected in the numerous references

to the inventor as a(persondin Title 37 of the Code of Federal Regulation3

BSeeals@5US.Csppuvj AQ j OAAAE ET AEOEAOAT xEI EO r Al ¥
IO AAAT ADAIEH TajqQEA|] OAOI O OEIAEICGT EN @AT@jj@ A TA
I £ OEA ET AEOEAOAIT O xET EIT OAT OAA 1 O AEOAT OAOAA

19 Merriam-Webster.comhttps://www.merriam -webster.com/dictionary/whoever _(last

accessed Apr. 6, 2020)

2035US.C8ppuj A @p @af or;d@laratlon under subsection (a) shall contain
OOAOAI AT 66 OEAO 8 OOAE EI AEOEAOAT AAI mAOAO EE
AT T OECET Al ETEIT O EIOGATOT O T &£ A Al AET AA ET OAI
2135 U.S.C8p p U j E @hymeison riaking a statement required under this section may
xEOEAOAxh OADPI AAAh 10 1T OEAOXxEOA Al OOAAO OEA O
2See, eg35USC. Epmci AQ j O PAOOIT OEAIT ARSUSOOEOI AA
pp Qi Wﬂeneye@through error a person is named in an application for patent as the

ET OAT §;i35U.3C8 @ P uNojwitistanding any other provisions of law any person, and

his successors, assigns, or legal representatives, shall not receive a United States patent for

Al ET OAT OEI 1 EAE GBE L&D B 0 DWHEheveDthyoughfe®or & peréod] N
isnal AA ET AT EOOOAA PAOAT O AO OEA ET OAT O1I O 8 8
23Seee.g,37 CFRo 8 ¢ x | AAQerpof] asjuskd in paragraph (c) of this section, means any

inventor or other individual §; 37 CFRL.41(d) (O e mamegand residence of each person

4


https://www.merriam-webster.com/dictionary/whoever

The use of an Al system as a tool laynatural person(s) does not generally precludea natural
person(s) from qualifying as an inventor (or joint inventors) if the natural person(s)
contributed to the conception of the claimed invention That is, the activities by a natural
person(s) that would ordinarily qualify as a contribution to the conception of an invention
are unaffected by the fact that an Al system is used as a tool in the development of the
invention. For example, depending on the specific facts of each case, activites such as
designing the architecture of the Al system, choosing the specific data to provide to the Al
system, developing the algorithm to permit the Al system to process that datand other
activities not expressly listed here may be adequate to qualify as a contributioto the
conception of the invention

The majority of commentrs responding to this questiorreflected the view that there isno

need for revising patent laws and regulations on inventorship to account for inventions in

which an entity or entities otherthan a natural person contributed to the conception of an
invention.24 One commenterOA|T AOEAA OEAO OAT T AAPOEI 18480 EIT EA
entity or entities other than a natural person cannot contribute to the conception of an

ET OAT 26MNEahyica@mimentsOT | E EOOOA xEOE OEA NOAOOEI 160 b
the art, a machine could conceive of an inventiodsone commenterD OO0 EOh OOEA AOO
of Al technology is not sufficiently advanced at this time and in the foreseeable futuse as

Ol AT i Bl AGAT U AgAl OAA OEA OI 1A T &£ A EOBAT ETO

believed to be an atual inventor should be provided when the application papers pursuant

to § 1.53(b) or § 1.53(c) are filedd); 37 CFR1.53(d)(4) j @ddmpanied by a statement
requesting deletion of the name or names of the person or persons who are not inventors of
the invention being claimed in the new applicatio® QN o X.63&)&)2(A\mp oath or
declaration under this section must: Include a statement that the person executing theatn

or declaration believes . . ;37 CFRp 8o ¢ctj AQj pq j O! OOADMGIAT O AO
AAET ¢ AAAARAA AO Al ET OGAT O1T O AT A AAAE DPAOOIT xE
Note, also, the requirement under 7 CFR 1.76(b)(1) that the inventor be identified by their

Ol ACAT 1T AiI A85o

24 Response from Abadi, at 2; Response from ABALIfNov. 8, 2019), at 12; Response from
AIPLA (Nov. 8, 2019), at 4; Response from AIPPI Japan, at 4; Response from the BADC, at 4;
Response from BPLA, at -8, Response from Ericsson, at 3; Response frointernet
Association, High Tech Inventors Alliance, # Software and Information Industry
Association and ACT, at 141; Response from IBM, at 5; Response from JEITA, at;3
Response from JPAA, at 3; Response from Juniper Networks, at 3; Response from Gaudry, at
2; Response from Rubin, at 5; Response fromektk, at 3; Response from NAPP, at 2;
Response from NSIP, at 4; Response from Kumar, at 2; Response from DavisbaResponse

from R Street Institute (Nov. 8, 2019), at B; Response from Zubek, at 1; Response from
Naimpally, at 1; Response from Schwegan Lundberg& Woessner, at 5.

25 Response from BADC, at 4.

26 Response from AIPPI, at 5.



Others characterized modernday Al as a tool to aid natural persons in the inventive
process?’

Some commengrs suggested that the USTO should revisit the queson when machines
beginAAEEAOET C 1 ') jE88A8H xEAT OAEATI AR ADOAARSG O
minority of commenters suggested that AGI was a present reality that needed to be
addressed today?® Others warned that if such a change was made tecognize nonnatural

person inventors,the USPTO should carefully consider the practical effects of such a change:

How would a continuation be treated?How would a machine sign an oath or declaration?

Would a flood of applications ensue?Vould certain types of Al dominate technology
development in the future?0

4. Should an entity or entities other than a natural person, or company to which a
natural person assigns an invention, be able to own a patent on the Al invention ?
For example: Should a company who trains the artificial intelligence process that
creates the invention be able to be an owner?

Ownership of a patententitles the patent owner the right to exclude others from making,
using, offering for sale, selling, or importing into the United States the invention claimed in

27See, el 2AODPT 1T OA AOT 1T &)#0)h AO o j OOEA 1) OUOO.
ET OEA ET OAT OET ¢ POT AAOO86 QN a@daestiltbolSdevis&D | | " OF
applied and exploited byhuman8 6 q j AT PEAOEO EIT 1T OECET Al Qn 2Ac
AOAAOAA ET OAT OET 16 AOA OEA DPOT AGAO T &£ A OI 11
6Qs

222 AOPT T OA AOI I $ A @E(fafl) ahkdd, pgrgm® somdday ErlayChegin to

I1AAOT 11 OEAEO 1 x1 8 4EAT xA T AU EAOA A AAAPA

i OCAT AOAT ¢+ AOOCEAZAEAEAlI Y ET OATTECATAA EO A OAOU
adjusting patentlaw nowZ&l O OEEO AEOOAT O AT A OAiIi 1T OA PiT OOEA

- OOEAI AT A 11 AOAx T Al Ah AO ¢y jO511A00 Al A OI
EAO AlliT xAA AT I BDOOAOO Oi AAEEAOA OAIT 1T OAET OOI
OAT 1T AREBOROE® chAl AT U NOAOGOEIT AAT 6O xEAO Ol A

Ol i AOEET ¢ EO POOAI U EUDPI OEAOEAAI 86 Q8

29 Response from RF SUNY, at® Response from Abbott, at 4; Response from Sanker, at

1; Response from Siemens, at 2.

30 Response from Askeladden,ta (questioning the Constitutional authority to recognize Al

as an inventor); Response from JEITA, at8(explaining an influx of applications may result
fromrecognizing Al as an inventor); Response from EPSON, a8 Zexpressing concerns over

an influx T £ APDPI EAAOEI 1T Oh OAEAT O ET OEA AOOET AOGO
personality of machine issues); Response from IPO (Nov. 11, 2019), at 6 (raising practical
concerns, such as how one would depose a machine); Response from JIPA (Nov. 6, 2019), at
2-3 (expressing broad practical concerns, such as those about legal rights normally reserved
for natural persons being vested in machines); Response from Tata Consultancy, aB 2
(raising practical concerns, such as execution of documents by a machine, eféeon
continuing applications, and assignment of rights).
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the patent3! For applications filed on or after September 16, 2012, the original applicant is
presumed to be the owner of an application for an original patentunless there is an
assignment32 For applications filed before September 16, 2012, the ownership of the patent
(or the application for the patent) initially vests in the named inventors of the invetion on
the patent33 A patent or patent application is assignable by an instrument in writing, and the
assignment of the patent, or patent application, transfers to the assignee(s) an alienable
(transferable) ownership interest in the patent or application34

The vast majority of commenters stated that no changes should be necessary to the current
U.S law? that only a natural person or a company, via assignment, should be considered the
owner of a patent or an invention3> However, a minority of responses stéed that while
inventorship and ownership rights should not be extended to machines, consideration
should be given to expanding ownership to a natural person: (1) who trains afil process36

or (2) who owns/controls an Al system3”

5. Are there any patent eligibility considerations unique to Al inventions?

In assessing the patent eligibility of Al inventions, all judicially created exceptionsto the
statutory categories are relevant (i.e., laws of nature, natural phenomena, and abstract
ideas).In January2019,the USPTO issued the 2019 Revised Patent Subject Matter Eligibility

3135 U.S.C. 854(a)(1).

32 See37 C.F.R§3.73(a).

33 SeaBeech Aircraft Corp. v. Edo Coyp90 F.2d 1237, 1248 (Fed. Cir. 1993)

3435U.S.C§ 261.

35 Response from ABA IPL (Nov. 8, 2019), at 413; Response from AIPLA (Nov. 8, 2019), at

T j O/ xT AOOEED | £ PAOAT O OEGCEOO OET OI A OAI AEI
at this time. Changing the ownership regime to allow an Al entity to own agpent would raise

AOT AA &£O01 AAT AT OAT EOOOAOG OAI AGET ¢ O ET AAT OEO.
AAO AAUTT A OEA OAI PA T £ OEEO A;Réspodse OdniAIPBIO qN 2.
Japan, at 4; Response from Askeladden, at 4; Resps&from BADC, at 5; Response from

BPLA, at 4; Response from CCIA (1st Response), at 3; Response from EPSON, at 3; Response

from Internet Association, High Tech Inventors Alliance, the Software and Information

Industry Association, and ACT, at 11; Respongem IBM (Nov. 8, 2019), at 5; Response from

Wong, at 1; Response from Lori Pressman, at 2; Response from Zubek, at 2; Response from
IEEEUSA, at 6; Response from Juniper Networks, at 3; Response from Merck, at 3; Response

from R Street Institute (Nov. 82019), at 3.

62 AODPDT 1T OA A£O01T1 Yo/ j.1068 pph ¢npwgah AO ¢ j O' A
DOl AAOGO OEAO AOAAOGAOG AT 1)y " AT AOAOAA ET OAT OET
37 Response from IBM (Nov. 8, 2019), at A4 EOOh A O x E AdedkmOdachine®Bi ET O
capable of invention, their inventions and the corresponding patents should be owned by

OET OA OEAO 1 x1 OEAI j A8C8h Refpbriseiom Siinr3, at 2x 1 OE

j 0! OOOEAOGOET ¢ EIT OAT O1 O 1 O I x1 AETReBefor®, Mg E OO O
OO0CCcCAOO AobAl AET ¢ OEA OECEO 1T &£ OEA EIT OA1 01 00
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Guidance (PEG)which extracts and synthesizes key concepts identified by the courts as
abstract ideasto offer greater clarity in this area of the law?®

Many commentersassertedthat there are no patent eligibility considerations unique to Al
inventions.3® That is, Al inventions should not be treated any differentlythan other
computer-implemented inventions. This is consistent with how the USPTO examines Al
inventions today. Al inventions are treated like all other inventions that come before the
Office. In fact, the USPTO has been examining and issuing patecksming Al inventions for
years.Claims to an Al invention that fall within one of the four statutory categories and are
patent-eligible under the Alice/ Mayo*0 test will be patent subject matter eligible under 35
U.S.C§ 101.

Some commentersstated that many Al inventions are at risk under the subject matter
eligibility analysis because they can be characterized as certain methods of organizing
human activity, mental processes, or mathematical concepts. However, asone commenter
noted, the omplex algorithms that underpin Al inventions have the ability to yield
technological improvements#2 In addition, claims directed to an abstract idea will still be
patent-eligible if the additional claim elements, considered individually or as an ordered
combination, amount to significantly more than the abstract idea so as to transformit into
patent-eligible subject matter.

6. Are there any disclosure-related considerations unique to Al inventions? For
example, under current practice, written description support for computer -
implemented inventions generally require sufficient disclosure of an algorithm
to perform a claimed function, such that a person of ordinary skill in the art can
reasonably conclude that the inventor had possession of the claimed inven tion.
Does there need to be a change in the level of detail an applicant must provide in
order to comply with the written description requirement, particularly for deep -
learning systems that may have a large number of hidden layers with weights
that evolve during the learning/training process without human intervention or
knowledge?

38 This guidance was subsequently updated in October 2019; the substantive aspects of the
January 2019 PEG were unchanged. The current guittze documents on subject matter
eligibility, including the 2019 PEG and the examples, are available at
WwWw.uspto.gov/PatentEligibility .

39 See, e.gResponse from AIPLA (Nov. 8, 2019), at 4; Response from IPO (Nov. 11, 2019), at
7-8; Response from Ford, at 1.

ol | EAA #1 OP8 0 0UB8573 UBAZ0S, £ra (2@14)Bayo"CAllabBratiyel Séras|
Prometheus Labs., Inc566 U.S. 66 (2012).

41 See, e.g.Response from ABA IPL (Nov. 8, 2019), at-13; Response from IBM (Nov. 8,
2019), at 5.

42 Response from ABA IPL (Nov. 8, 2019), at 15.
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35 U.S.C. § 112(& has three separate and distinct disclosure requirementswritten
description, enablement, and best modé These requirements apply to all applications
examined before the USPTO, includintposedirected to Al inventions.

The Manual of Patent Examining Proceduré (MPEP) and examiner training® provide
AoAil ET AOET 1T COEAAT AA OACAOAEI C ou 5838#8
understanding of the statute and legal precedentn addition, in January 2019, the USPTO
iIssued guidance (January 2019 § 112 Guidance) to assist examiners i taxamination of
claims in patent applications that contain functional language, particularly patent
applications in which functional language is used to claim computemplemented
inventions.#” The January 2019 § 112 Guidance may be especially helpful fraluating Al
inventions, considering that patent applications relaed to Al inventions often include
computer-implemented inventions claimed at least in part with functional language.

Under current USPTO examination guidance, a determination of whethdine disclosure
requirements are satisfied will depend on the facts of each application, including the subject
matter being claimed To satisfy the written description requirement of35 U.S.C. 8§ 112(a),
applications for Al inventions that include claims tocomputer-implemented inventions that
recite functional language should provide sufficient detail in the specification regarding the
hardware, as well as software, to show that the inventor had possession of the full scope of
the claimed invention. In particular, the specification should disclose the computer and the
algorithm (e.g., detailed steps or procedures, formulas, diagrams, and/or flowcharts) that
perform the claimed function in sufficient detail such that one of ordinary skill can
reasonably conclide that the inventor possessed the claimed subject matter.

The majority of commenters shared the sentiment that there are no unique disclosure
considerations for Al inventions One commenterstated that the principles set forth in the

43 Section 4 of the LealySmith America Invents Act (AIA) designated préAlA 35 U.S.C. § 112,
19 1 through 6, as 35 U.S.C. § 112(a) through (f), effective as to applications filed on or after
September 16, 2012seePublic Law 112-29, 4(c), 125 Stat. 284, 28 (2011). AIA35 U.S.C. §
112(a) and pre-AlA 35 U.S.C. § 112, 1 1 are collectively referred to in this paper as 35 U.S.C.
§ 112(a); AIA35 U.S.C. § 112(b) and p#A 35 U.S.C. § 112, 1 2 are collectively referred to
in this paper as 35 U.S.C. § 112(b).

44 Although this paper is limited to analyzing Al issues related to 35 U.S.C. § 112(a), issues
related to indefiniteness under 35 U.S.C. § 112(b) may arise for 35 U.S.C. 8§ 112(f) functional
claim limitatons where the specification does not provide sufficieh corresponding
structure.

45> See MPEP 88 21665, particularly § 2161.01, § 2181(IV), and § 2185.

46 Seenttps://www.uspto.gov /patent/laws -and-regulations/examination -

policy/examination -guidance-and-training -materials. Note thatexaminers were recently
trained on examining computerimplemented functional claim limitations for compliance

with 35 U.S.C. § 112 (training completed Mah 14, 2019).

47 Examining Computerimplemented Functional Claim Limitations for Compliance With 35
U.S.C. 8112, 84 Fed. Reg. 57 (Jan. 7, 2019).
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5304/ 60 A ading Erbtéridls réyarding computer-E1 D1 AT AT OAA ET OA
similarly applicable to AFOAT AOAA ET OAT OET 16 AO O Al OA
However, some commentersndicated that there are significant and unique challenges to
satisfying the disclosure requirements for an Al invention One commenteri T OAA OEAO O
inventions can be difficult to fully disclose because even though the input and output may be

ETT xT AU OEA EIT OAT 01 Oh OEA 11 CEA E*% Thesdd Ox AAT
characteristics of Al learning systems thus may drive further discussion regarding
enablement(see discussion regarding enablement below)

Several commentersnoted that proper enforcement of the description requirement is

imperative for patent quality. ForA@AT 61 Ah TTA AT 11 AT OAO A@bi AET

OEA 5304/ O ACCOAOOEOAI U PIPEAA OEA 5 ppcg AE
7. How can patent applications for Al inventions best comply with the enablement

requirement, particularly given the degree of unpr edictability of certain Al
systems?

According to current USPTO examination guidelines, the enablement requirement of 35

U.S.C. 812(a) can be satisfied when the specification teaches one of ordinary skill in the art

how to make and use the full scope ofthe claimed invention without undue
experimentation.1 When determining whether the specification satisfies the enablement
requirement and whether any necessary experimentation is undue, examiners are expected

O AT 1T OEAAO OAOET 00 AAGIBOI®BandsAdctordidcluddtiehdhO7 AT A O
of claims, nature of the invention, state of the prior art, level of one of ordinary skill, level of
predictability in the art, amount of direction provided by the inventor, existence of working

examples, and quantity of experimentation necessarp make or use the invention based on

the content of the disclosures3

Generally, the amount of guidance or direction needed in the specification to enable the
invention is inversely related to the amount of knowledge in the state of the art, as well as
the predictability in the art.>4 The more that is known in the prior art regarding the nature
of the invention and the more predictable the art is, the less information is required to be
explicitly stated in the specification Conversely, if less is known irthe prior art about the
nature of the invention and the art is unpredictable, the specificatiorshould include more

48 Response from IPO (Nov. 11, 2019), at 14.

49 Response from IBM (Nov. 8, 2019), at 6.

50 Response from ABAPL (Nov. 8, 2019), at 17.

51 SeeB4 Fed. Reg. 6%ee alsMPEP § 2164.01.

52 SeeB4 Fed. Reg. 6%ee alsdMPEP § 2164.01(a).
53 1d.

54 SeeMPEP § 2164.03.
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information as to how to make and use the invention in order to be enabling.Thus, whether
a specification provides enabling support for tle claimed invention is intensely factspecific.

The commeners suggest that there are differing views on the predictability of Al systems

One commenter statedDEAO Oi 1 00 ADOOOAT O ') OUOOAI O AAEAC
that predictability is often the basis for the commercial value of practical applications of

OEAOA OA KBt $inilarly, @iothed @ammenter explainedOEAO O!' ) ET OAT OE
inherenty ni I T OA O1 POAAEAOAAI A OEAT OEA O1 AAOI UET ¢
On the other handpne commenter notedthat some Al inventions may operate in a black box
AAAAOOA OEAOA EO Al OET EA ®Adode cankrieriersuggds@O ET !
that the principles applied in life sciences technology may be helpful when analyzing the
disclosure requirement for Al inventions. For example,one commenter explainedEAO OOEA
greater degree of unpredictability associated with Albased inventions makes itappropriate

to apply the written description requirement and the enablement factors fromin re

Wands359

8. Does Al impact the level of a person of ordinary skill in the art? If so, how? For
example: Should assessment of the level of ordinary skill in the art reflect the
capability possessed by Al?

Al is capable of being applied to various disciplines, from the life sciences and robotic
systems to agriculture and manufacturing processedhe ubiquitous nature of Al requires
an assessment of how it is affectingeemingly disparate fields of innovationThat is, Al may
EAOA OEA bi OAT OEAI O1 Al OAO OEA OEEIT 1 AOGAI
thereby affecting the bar for nonobviousnes$?

An invention that would have been obvious to a person afrdinary skill before the effective
filing date of the claimedinvention is not patentableb! As reiterated by the Supreme Court
in KSR International Co. v. Teleflex In@bviousness is a question of law based on underlying
factual inquiries .82 Thesefactual inquiries include the scope and content of the prior art, the
differences between the claimed invention and the prior art, and the level of ordinary skill in
the art.63

55 1d.

56 Response from AIPLA (Nov. 8, 2019), at 8.

57 Response from Schwegman Lundber® Woessner, at 9.

58 Response from IBM (Nov. 8, 2019), at 6.

59 Response from Genentech (Nov. 8, 2019), at 9.

60 7EEI A OEA OPAOOIT 1 &£ 1T OAET AOU OEEI I ET OE/
requirements, with the instant question, the USPTO sought to hear from the public as to how
Al is impacting the level of ordinary skill in the artin assessing nonobviousness

6135 U.S.C. § 103 (2018).

62 550 U.S. 398, 406 (2007).

63 Graham v. John Deere C383 U.S. 1, 1718 (1966).
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The person of ordinary skill in the art is a legal fiction, a person presumea tknow the
relevant prior art.84 Factors considered in determining the level of ordinary skill in the art
may include the type of problems encountered in the art, prior art solutions to those
problems, the rapidity with which innovations are made, the soplstication of the
technology, and the educational level of active workers in the fiekp. Each case may vary, not
every one of the aforementioned factors may be presenand one or more factors may
predominate the analysist6

Many commeners assertedthat Al has the potential to affect the level of ordinary skill in an
art.5” Furthermore, numerous commenters suggested that the present legal framework for

AOOAOGOEI ¢ OEA DPAOOIT 1T &£ 1 OAET AOU OEEIIT -ET OEA
AAOGAA O1 11 O &8omdcomrietedsielabgetddithAt#hé level of skill in any art

has traditionally grown over time based on the introduction of new technologies and that

Ol TAA AT 1T OATOETTAIT 1) OUOOGAI O AAATIT A xEAAI U

expected to enhance the abilities of a person of ordinary skill ifan] A O%@®Ia the words of
one commenter:

Just as the existence of test tubes impacts the level of a person of ordinary skill
in the chemical arts, and just as the existence of general purpose computers
impacts the level of a person of ordinary skill in the software arts (and many

64 CustomAccessoriednc.v. JeffreyAllan Indus.,Inc., 807 F.2d955,962 (Fed.Cir. 1986).

651n re GPAGNc, 57 F.3d 1573, 1579 (Fed. Cir. 1995).

66 |d.

67 Response from Abadi, at 3; Response from AIPPI, at 8; Response from CCIA (1st Response),
at 6; Response from Edward Ryan, at 4; Response from EPO, at 5; Response from Ericsson,
at 4; Response from GenenteciNpv. 8, 2019), at 10; Response froimternet Association,

High Tech Inventors Alliance, the Software and Information Industry Associatigrand ACT,

at 16; Response from IBM (Nov. 8, 2019), at 7; Response from IEBEA, at 8; Response from
Glucoft, at 2; Reponse from JIPA (Nov. 6, 2019), at 6; Response from JPAA, at 5; Response
from JPO, at 4; Response from KINPA, at 3; Response from NAPP, at 3; Response from R Street
Institute (Nov. 8, 2019), at 5; Response from Abbott, at 11; Response from Siemens, at 3.

68 Response from Novartis, at 11see also2 AOPT T OA &OiI i *O01 EPAO . AOD
inventions do not require any changes to the current legal requirements of the level of a
PAOOI T 1 &£ 1T OAET AOU OEEIIT ET OEA Afor@igaggn 2A 0D
OEEI T ET OEA AOO86 OOAT AAOA 8 OETOIA 11 0 AEATC
69 Response from BADC, at-8; see alsi2 AODI 1 OA &£O01 i 1)o00) *APAT h .
technologies should be reflected in the determination of inventive step in the form of
improvement of AOAT 1T £ OAAETT11T cU OOAA AU A PAOOIT C
| OAOOEOh A0 pn j O7TA AAIEAOGA ') 10060 OI OEi AD

person of ordinary skill in the art, just as microscopes, calculators, and more conventional
Ol #OxAOA APPI EAAOETI T O EAOGA EiI OEA DPAOO8O6(QS8
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